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Summary
Background: Not only symptoms but electrocardiographic (ECG) changes mimicking acute coro-
nary syndrome as well have been known to develop in acute aortic dissection (AAD). However,
detailed information is lacking.
Objective: We sought to evaluate incidence, patterns, and underlying mechanisms for acute
ECG changes in type A AAD.
Methods: Retrospective study in a single tertiary care hospital. A total of 159 cases (mean
age 65.1± 14.8 years, male/female = 67/92) that presented within 12 h from the onset were
included. Shift of the ST segment 0.1mV or changes of the T wave were considered acute
ECG changes.
Results: Acute and chronic ECG changes were observed in 49.7% and 36.5% cases, respectively.
0% cases. ST elevation was observed in 8.2% cases and was closelyECG was normal only in 27.
related to direct coronary involvement. ST depression and T wave changes were observed in
34.0% and 21.4% cases, respectively. Cases with ST depression or T wave changes had higher inci-
dence of shock (65.2% vs. 28.8%, p < 0.001) and cardiac tamponade (51.2% vs. 15.0%, p < 0.001)
compared with those without changes.
∗ Corresponding author. Tel.: +81 98 973 4111; fax: +81 98 974 5165.
E-mail address: kheart911@yahoo.co.jp (K. Hirata).
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Conclusion: Acute ECG changes were common in type A AAD. Physicians taking care of patients
with chest pain and acute ECG changes should consider the possibility of AAD before performing
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lists the frequency of complications in 159 patients with type
A AAD. One hundred and twelve patients had classical dissec-
tion while 47 patients had intramural hematoma. The most
frequent underlying cardiovascular condition was hyper-
tension followed by hyperlipidemia and diabetes mellitus.
The incidence of documented previous episodes of ischemic
heart disease was small in the present study. Although the
Table 1 Clinical characteristics of the patients (n = 159).
History
Age (years) 65.1± 14.8
Male/female 67/92
HTN 114 (71.7)
HL 17 (10.7)
DM 10 (6.3)
IHD 3 (1.9)
CVA 16 (10.1)
NDA 3 (1.9)
AD 4 (2.5)
AV 6 (3.8)
Marfan 7 (4.4)
Clinical presentation
Pain 112 (70.4)
Collapse 47 (29.6)
Shock (SBP < 90mmHg) 73 (45.9)
SBP > 160mmHg 22 (13.8)
SBP 110.3± 38.2
HR 76.0± 23.7
RR 24.7± 6.4
HTN, hypertension; HL, hyperlipidemia; DM, diabetes mellitus;
IHD, ischemic heart disease by history; CVA, cerebrovascular
accident; NDA, non-dissecting aneurysm; AD, aortic dissection;thrombolysis or percutaneou
© 2010 Japanese College of C
ntroduction
cute aortic dissection (AAD) is a life-threatening emer-
ency which requires quick and accurate diagnosis [1,2].
owever, correct diagnosis of AAD could be difﬁcult in some
nstances because of the wide variety of clinical presenta-
ions [3]. Despite recent advances in diagnostic technology,
atients with AAD could be misdiagnosed as having acute
oronary syndrome (ACS), gastrointestinal diseases, cere-
rovascular accidents, and so forth. The most important
ifferential diagnosis is ACS. In addition to the similar-
ty in symptoms, patients with AAD are known to develop
cute electrocardiographic (ECG) changes that are hardly
istinguishable from those of ACS [4,5]. Unfortunately, the
ncidence, characteristics, and contributing factors for ECG
hanges in patients with AAD have never been well deﬁned.
e evaluated and summarized acute ECG changes in 159
atients with type A AAD.
atients and methods
rom 1982 to 2005, 305 patients with AAD were taken to the
mergency department in our hospital within 12 h of the
nset of the illness. AAD in the present study was deﬁned as
ither classical aortic dissection or intramural hematoma,
nd diagnosis was made with a computed tomography (CT),
transthoracic or a transesophageal echocardiography (TTE,
EE), an aortography or an autopsy. Detailed history, initial
ital signs, initial ECG, and other laboratory data were ret-
ospectively reviewed. Extensive effort was undertaken to
ollect previous ECG from the past medical records (includ-
ng those in other hospitals and annual health check up for
omparison). Twenty-ﬁve patients were excluded because
f incomplete data. Among 280 patients in whom reference
CG was available, 159 patients had type A AAD and 121 had
ype B AAD according to the Stanford classiﬁcation [1]. Anal-
sis of ECG changes in 159 patients with acute type A AAD
as performed in the present study. Acute ECG changes were
eﬁned as a new shift in ST segment 0.1mV or a change
n the polarity or the morphology of the T wave (inversion
f the previously normal T wave or vice versa), compared
ith previous ECGs. If ST segment elevation and depres-
ion coexisted, it was classiﬁed as ST elevation. Preexisting
hanges, such as left ventricular hypertrophy (deﬁned as
okolow or modiﬁed Sokolow criteria; SV1 + RV5 35mm or
V2 +RV6 35mm), bundle branch block, and abnormal Q
ave were considered as chronic changes. Chronic ST ele-
ation in leads V1 and V2, seen in patients with marked
eft ventricular hypertrophy with strain pattern, was con-
idered as the mirror image of the strain pattern and was
ot considered as an acute change. Coronary malperfusion
as deﬁned based on direct visualization by a cardiac sur-
eon at the time of surgery or an ECG ﬁnding of segmental
T elevation consistent with the distribution of the coronary
rtery.heter intervention.
ology. Published by Elsevier Ireland Ltd. All rights reserved.
Data are shown as frequencies and percentages, and
ean± SD. Univariate comparison was performed with chi-
quare analysis for categorical data and Student t test for
ontinuous variables. Multivariate analysis was performed
sing logistic regression analysis with acute ECG change as
dependent variable. Those variables with borderline sta-
istical signiﬁcance (p < 0.25) with univariate analysis were
elected as independent variables. All statistics were per-
ormed using Dr. SPSS II for Windows version 11.01J (SPSS
nc, Chicago, IL, USA). A p-value <0.05 was considered sig-
iﬁcant.
The study protocol was approved by our human research
ommittee.
esults
able 1 summarizes the clinical characteristics and Table 2AV, aortic valvular disease or history of aortic valvular surgery;
Marfan, Marfan syndrome; Pain, chest or back pain; SBP, initial
systolic blood pressure at presentation; HR, heart rate (beats
per minute); RR, respiratory rate (per minute).
Values are expressed as mean± SD or number (%).
ECG in acute type A aortic dissection 149
Table 2 Distribution of complications (n = 159).
Complications
Any complications 115 (72.3)
Tamponade 51 (32.1)
Pulse deﬁcit 49 (30.9)
AR 46 (28.9)
Coronary malperfusion 15 (9.4)
Kidney ischemia 11 (6.9)
Intestinal ischemia 6 (3.8)
Hemiplegia 10 (6.3)
Paraplegia 2 (1.3)
CHF 28 (17.6)
Shock 73 (45.9)
ECG changes
Chronic 58 (36.5)
Acute 79 (49.7)
Surgery for AAD 119 (74.8)
CABG 7
Repair 1
Type
CD 112 (70.4)
IMH 47 (29.6)
AR, aortic valvular regurgitation; CHF, congestive heart failure
on chest X-ray; ECG, electrocardiography; AAD, acute aortic dis-
section; CABG, coronary artery bypass grafting; Repair, surgical
repair of the involved coronary arteries; Type, types of acute
Table 3 Electrocardiographic changes (n = 159).
Acute change 79 (49.7)
ST elevation (0.1mV) 13 (8.2)
ST depression 54 (34.0)
0.1mV and <0.2mV 28 (17.6)
0.2mV and <0.3mV 18 (11.3)
0.3 mV 8 (5.0)
T inversion 34 (21.4)
AVB 3 (1.9)
New Af 1 (0.6)
PAC/PVC 5 (3.1)
Sinus brady 18 (11.3)
Chronic change 58 (36.5)
LVH with strain 15 (9.4)
LVH voltage 17 (10.7)
Q waves 6 (3.8)
BBB 8 (5.0)
Chronic Af 8 (5.0)
Pacing 0 (0.0)
Both acute and chronic 21 (13.2)
Normal 43 (27.0)
AVB, atrioventricular block (second degree); Af, atrial ﬁb-
rillation; PAC, premature atrial contraction; PVC, premature
ventricular contraction; Sinus brady, sinus bradycardia; LVH,
left ventricular hypertrophy; BBB, bundle branch block; Pacing,
pacemaker rhythm.
Values are expressed as number (%).
Figure 1 Twelve-lead electrocardiograms (ECGs) obtained
from a 56-year-old male with type A AAD. This patient had shock
(initial systolic blood pressure was 60mmHg), cardiac tampon-
ade, and mild aortic regurgitation. An ECG showed sinus pause
with ectopic atrial escape rhythm, marked ST elevation in both
inferior and precordial leads. This patient had disruption of the
oriﬁce of right coronary artery but the oriﬁce of left main trunk
was intact. Simultaneous ST elevation in inferior and anterioraortic syndrome; CD, classical dissection (with intimal ﬂap);
IMH, intramural hematoma.
Values are expressed as number (%).
most common presenting symptom was severe chest or back
pain, some patients did not complain of pain and altered
consciousness as sudden collapse was the main initial pre-
senting symptom in one third of the patients. Initial systolic
blood pressure was not high and the incidence of shock
(initial systolic blood pressure <90mmHg) was as high as
45.9%. This reﬂected the high incidence of cardiac tam-
ponade which was seen in as many as 32.1% cases. The
second most common complication was malperfusion of the
peripheral arteries, followed by aortic regurgitation. Coro-
nary malperfusion was observed in 15 patients.
Table 3 summarizes ECG changes. Acute and chronic ECG
changes were common (in 49.7% and 36.5% cases, respec-
tively) while ECG was considered normal in only 27.0% cases.
Some patients had both acute and chronic changes (13.2%).
ST elevation was seen in 13 patients (8.2%). The location of
ST elevation was inferior leads (II, III, and aVF) in 7 patients,
aVL and aVR in 2 patients, anterolateral leads (V1—V6, I aVL)
in 2 and all the leads in 2. ST depression and T wave changes
were observed in 34% and 21.4% cases, respectively. A high
grade AV block associated with ST elevation in the inferior
leads was seen in 3 patients. Sinus bradycardia was observed
in 11.3% cases. The most common chronic ECG abnormality
was left ventricular hypertrophy followed by intraventricu-
lar conduction abnormality, atrial ﬁbrillation, and Q waves.
Representative ECGs are shown in Figs. 1 and 2.Surgery for AAD was performed in 119 patients (74.8%,
59/79 in those with acute ECG changes and 60/80 in those
without acute ECG changes, Table 2). Coronary artery bypass
grafting (CABG) was performed in 7 patients and repair of
leads reﬂected involvement of the conus branch or right ven-
tricular branch, due to obstruction of the oriﬁce of the right
coronary artery. A horizontal arrow indicates 1 s and a vertical
arrow indicates 1mV.
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Figure 2 Twelve-lead electrocardiograms obtained from a
46-year-old female with type A AAD associated with Marfan syn-
drome. Note that ST segment was elevated in leads aVR and aVL,
and diffuse severe ST depression was also seen. This patient
had acute pulmonary edema due to severe acute aortic valvu-
lar regurgitation. Initial systolic blood pressure was preserved
(120mmHg). A transesophageal echocardiography showed ﬂail
intimal ﬂap in the ascending aorta. The dissection was extended
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intramural hematoma) and Q wave was similar in those witheyond the oriﬁce of the left main trunk. Bentall surgery and
oronary reconstruction were performed. A horizontal arrow
ndicates 1 s and a vertical arrow indicates 1mV.
he involved coronary artery was performed in 1 patient
8/119, 6.7%). Among 13 patients with ST elevation, 11
atients underwent surgical treatment, whereas 2 patients
ied before surgery. Among 11 patients who had surgery,
ardiac surgeons conﬁrmed the involvement of the coro-
ary arteries that could explain ECG changes in 10 patients
a retrograde extension of the dissection into a coronary
rterial wall in 3, disruption of the coronary artery in 2,
nd obstruction due to bulging of the false lumen in 5),
a
t
d
Table 4 Factors associated with any acute electrocardiographic
Yes (n = 79) No (n = 80)
Age 66.2± 13.3 63.9± 16.1
Sex (M) 33 (41.8) 34 (42.5)
HTN 61 (77.2) 53 (66.3)
IHD 1 (1.3) 2 (2.5)
Q 3 (3.8) 3 (3.8)
HL 8 (10.1) 9 (11.3)
DM 7 (8.9) 3 (3.8)
CHF 13 (16.4) 15 (18.8)
AR 22 (27.8) 24 (30.0)
CD 56 (70.9) 56 (70.0)
Shock 50 (63.3) 23 (28.8)
Tampo 39 (49.4) 12 (15.0)
Chronic 21 (26.6) 37 (46.3)
SBP 102.1± 40.7 118.1± 34.0
HR 79.5± 23.9 74.5± 19.6
PRP 7746± 3163 8854± 3829
M, male; HTN, hypertension; IHD, ischemic heart disease by history; Q,
heart failure; AR, aortic valvular regurgitation; CD, classical dissection;
change; SBP, systolic blood pressure; HR, heart rate; PRP, pressure-ra
ratio; CI, 95% conﬁdence interval.K. Hirata et al.
hile coronary involvement could not be identiﬁed in 1
atient. Five patients with either disruption of the coronary
rtery or retrograde extension of the dissection required
ABG (4 patients) or a repair of the involved coronary
rtery (one patient). CABG was not performed on those
atients with obstruction of the coronary oriﬁce due to
ulging of the false lumen. Although the number was small,
patients (3/66 = 4.5%) with ST depression were found
o have coronary involvement at the time of surgery and
equired CABG. The degree of ST depression in these 3
atients was only 0.1mV at initial presentation. So, the total
umber of patients with acute coronary malperfusion was
5 (9.4%, 12 with ST elevation and 3 with ST depression,
mong them 4 cases with ST elevation and 3 cases with ST
epression required CABG, one with ST elevation had repair,
able 2).
Factors associated with acute ECG changes in patients
ith type A AAD are listed in Tables 4 and 5. Patients
ith acute ECG changes (both ST elevation and depres-
ion/T wave changes) had higher incidence of shock and
ardiac tamponade than those without acute ECG changes.
he absence of chronic ECG changes seemed to be associ-
ted with acute ECG changes in the univariate analysis but
ost statistical signiﬁcance in the multivariate analysis. By
ultivariate analysis, cardiac tamponade and shock were
igniﬁcantly associated with acute ECG changes. The same
esults were obtained after 13 patients with ST elevation
ere excluded and the analysis was repeated between those
ith ST depression or T wave changes versus those without
cute ECG changes (Table 5).
Distribution of the type of AAD (classical dissection versuscute ECG changes versus those without.
In the present study, two patients received intravenous
hrombolysis for a mistaken diagnosis of acute myocar-
ial infarction. One of the two patients had ST depression
changes.
Univariate p Multivariate p/OR (CI)
0.33
1.00
0.16 0.081/2.04 (0.92—4.53)
1.00
0.99
1.00
0.21 0.14/3.12 (0.70—13.90)
0.84
0.86
0.90
<0.001 0.046/2.4 (1.03—5.66)
<0.001 0.016/3.12 (1.23—7.88)
0.013 0.067/0.50 (0.23—1.05)
0.011
0.19
0.077
Q waves; HL, hyperlipidemia; DM, diabetes mellitus; CHF, chronic
Tampo, cardiac tamponade; Chronic, chronic electrocardiographic
te product (systolic blood pressure times heart rate); OR, odds
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Table 5 Factors associated with acute electrocardiographic changes according to the type of ST change.
No change (n = 80) ST down (n = 66) Univariate p Multivariate p/OR/CI ST up (n = 13) Univariate p
Age 63.9± 16.1 67.5± 12.8 0.15 59.6± 14.0 0.37
Sex (M) 34 (42.5) 24 (36.4) 0.45 9 (69.2) 0.07
HTN 53 (66.3) 51 (77.3) 0.14 0.10/2.04 (0.87—4.79) 10 (76.9) 0.66
IHD 2 (2.5) 1 (1.5) 0.68 0 (0) 0.56
HL 9 (11.3) 6 (9.1) 0.67 2 (15.4) 0.67
DM 3 (3.8) 6 (9.1) 0.18 0.09/3.89 (0.82—18.32) 1 (7.7) 0.52
CHF 15 (18.8) 11 (16.7) 0.74 2 (15.4) 0.77
AR 24 (30.0) 17 (25.8) 0.57 5 (38.5) 0.54
CD 56 (70.9) 45 (68.2) 0.86 11 (84.6) 0.28
Shock 23 (28.8) 43 (65.2) <0.001 0.029/2.75 (1.11—6.84) 7 (53.8) 0.07
Tampo 12 (15.0) 34 (51.2) <0.001 0.013/3.33 (1.28—8.62) 5 (38.5) 0.04
Chronic 37 (46.3) 18 (27.3) 0.019 0.13/0.54 (0.24—1.19) 3 (23.1) 0.12
SBP 118.1± 34.0 99.2± 39.6 0.004 115.0± 45.0 0.81
HR 74.5± 19.6 80.3± 24.0 0.14 74.3± 24.0 0.97
PRP 8854± 3829 7496± 3050 0.04 8291± 3040 0.61
No change, group with no ECG change; ST down, group with ST depression and/or T wave changes; ST up, group with ST elevation.
M, male; HTN, hypertension; IHD, ischemic heart disease by history; HL, hyperlipidemia; DM, diabetes mellitus; CHF, chronic heart
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electrocardiographic change; SBP, systolic blood pressure; HR, h
heart rate). Comparison was performed against the group without
and the other had chronic ECG abnormalities (right bun-
dle branch block and left axis deviation) without acute
ST-T changes. Both developed cardiac tamponade. The for-
mer patient died of shock due to tamponade, but the
latter patient was successfully treated with ascending aortic
replacement surgery.
Discussion
Incidence of ECG abnormalities
The present study demonstrated a high incidence of acute
ECG changes in patients with type A AAD who presented
to the emergency room within 12 h of the onset of the
symptoms. Almost one half of type A patients developed
acute ECG changes. The incidence of chronic abnormali-
ties such as left ventricular hypertrophy was also high. Only
27% showed a normal ECG. These observations were con-
sistent with those of Hagan et al. [2] in the international
registry of acute aortic dissection. Because of the simi-
larity in symptoms and ECG changes, these patients had
an increased risk of receiving unnecessary or potentially
harmful treatments such as thrombolysis, anticoagulation,
antiplatelets, or emergency catheter intervention, if they
were erroneously diagnosed as having ACS. The incidence
of AAD erroneously treated with thrombolysis was 0.33% (9
of 2750) in the European Myocardial Infarction Project and
0.3% (8 of 2516) in the Anglo-Scandinavian Study of Early
Thrombolysis trial [6,7]. Actually, two patients (1.3%) in
the present study received such an inappropriate treatment
and one patient developed fatal cardiac tamponade. Similar
cases have been reported by Kamp, Blankenship and Erikson
[8—10]. Thrombolysis might prevent clot formation in the
false lumen and might potentiate the risk of rupture of the
aortic wall because of the absence of the protective effect
of the thrombus in the false lumen [11]. Early and accu-
o
t
t
S
with intimal ﬂap); Tampo, cardiac tamponade; Chronic, chronic
rate; PRP, pressure-rate product (systolic blood pressure times
trocardiographic change.
ate recognition of AAD appeared to be essential for better
urvival [12].
actors associated with acute ECG changes
he present study demonstrated that the most important
nderlying cause of acute ST change was acute malperfu-
ion of the coronary artery, as shown in previous studies
2]. Several mechanisms have been proposed as the pos-
ible cause of acute malperfusion of the coronary arteries
n type A AAD by Cambria and Neri [13,14]. Bulging of the
issected false lumen producing occlusion of the coronary
riﬁce, a retrograde extension of the dissection into a coro-
ary arterial wall resulting in obstruction, and the disruption
r detachment of the coronary artery from the aortic root
ere three major causes of coronary malperfusion. In addi-
ion, Shapira et al. and Ashida et al. reported cases with
unctional or dynamic obstruction of the coronary oriﬁce
y ﬂail intimal ﬂap without involvement of the coronary
rtery itself [15,16]. Wooley et al. reported a rare case
ith type A dissection that happened to develop myocar-
ial infarction at the same time [4]. In the present study,
mong 11 patients who had ST elevation and had surgical
reatment (2 died before surgery), cardiac surgeons con-
rmed the involvement of the right coronary artery in 5 and
he left main trunk in 5. All 5 patients with involvement
f the right coronary artery showed ST elevation in II, III,
nd aVF (Fig. 1). Two patients with the involvement of the
eft main trunk showed ST elevation in aVL and aVR and dif-
use severe ST depression in other leads (Fig. 2). This ECG
attern has been reported to be characteristic of the acute
cclusion of the left main trunk [17—19]. These observa-
ions appear important because obstruction of the left main
runk might not cause typical ST elevation. Two patients had
T elevation in both anterior and high lateral leads, which
as also considered to be a characteristic change for left
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ain trunk involvement [17]. CABG or repair of the involved
oronary artery was necessary if the disruption or the retro-
rade extension of dissection was the underlying mechanism
or coronary malperfusion, while decompression of the false
umen might be sufﬁcient in cases of obstruction of the coro-
ary oriﬁce by bulging of the false lumen.
Acute ECG change was popular in those without obvi-
us coronary involvement and malperfusion. As shown in
able 4, those individuals with any acute ST-T changes (ele-
ation or depression of ST or T wave change) had lower initial
lood pressure and higher incidence of shock and tampon-
de. Repeating the analysis after excluding the 13 patients
ith ST elevation gave the same results. Especially, cardiac
amponade was the strongest predicting factor. This can
robably be attributed to subendocardial ischemia caused
y elevated ventricular end-diastolic pressure and hypoten-
ion. Pericardial effusion itself may cause ST-T changes
ue to irritation or inﬂammation. We previously reported
hat ST depression caused by tamponade was reversible
fter pericardiocentesis [5]. These observations appear to
e important, because ST depression can be observed in
ome patients without direct involvement of the coronary
rteries.
ontribution of preexisting chronic coronary
rterial disease
n the present study, the incidence of documented chronic
oronary heart disease and chronic Q waves was relatively
mall and was not statistically different between those with
cute ECG changes and those without. Theoretically, if a
atient has preexisting narrowing of a coronary artery, that
atient may tend to develop acute ECG changes more easily
n the case of a stressful condition such as shock or tampon-
de.
The actual incidence of chronic coronary artery disease,
ts contribution to acute ECG changes, and inﬂuence of con-
omitant CABG at the time of aortic surgery in patients
ith type A AAD have not been well deﬁned. In the inter-
ational registry of AAD, Hagan et al. reported that among
64 patients, 4.3% had previous history of CABG and 7.7%
ad evidence of old myocardial infarction [2]. Creswell
t al. performed preoperative coronary arteriography in
elected patients and found that 34.8% (8 out of 23) had
ne or more coronary artery lesions with greater than 50%
arrowing [20]. They recommended preoperative coronary
ngiography in patients with type A AAD if the condition of
he patient was stable. On the contrary, coronary angiog-
aphy did not have any impact on mortality and did not
ffect the incidence of CABG surgery in the studies by Penn
nd Motallebzaden [21,22]. Currently, routine preoperative
oronary angiography is not recommended [23]. Multidetec-
or computed tomography (MDCT) is a possible promising
lternative to coronary angiography for evaluation of the
oronary artery. Limkakeng et al. suggested that MDCT can
e very useful for evaluation of patients with chest pain
n the emergency room [24]. A ‘‘triple scan’’ including
valuation for pulmonary embolism, AAD, and ACS can be
ncorporated into a single study. So far, we are not aware of
ny literature which dealt with MDCT evaluation for coro-
ary artery disease in patients with AAD. In a single caseK. Hirata et al.
eport, Yoshikai et al. reported a case of type A AAD with
oronary artery disease in whom preoperative evaluation
ith 64-slice MDCT led to successful simultaneous surgery
ncluding total arch replacement and CABG [25]. MDCT can
e more useful if rapidly advancing technology (ECG gat-
ng, dual sources, 256 or 320-slice MDCT, or development of
ewer detector) can overcome current shortcomings such as
adiation exposure and difﬁculty in obtaining a good image
n cases with dysrhythmia, rapid heart rate, and coronary
alciﬁcation.
imitations
he present study was a retrospective study in a single insti-
ution and was subject to selection bias. Those who died
efore they reached the hospital were not included. So, the
elative contribution of acute coronary involvement might
ave been underestimated. Also, the relative contribution
f chronic coronary heart disease might have been under-
stimated, because our study was not based on a coronary
ngiography or a MDCT.
onclusion
n conclusion, acute ECG abnormalities are common in
atients with type A AAD during the ﬁrst 12 h. Before
erforming thrombolysis or percutaneous interventions,
hysicians should consider the possibility of type A AAD
ot only in cases of chest pain without ECG changes but
lso in cases of chest pain with ECG changes. High level
f clinical suspicion for AAD is very important especially if
here is a clinical ﬁnding suggestive of AAD such as abrupt
nset of pain, sudden collapse, aortic regurgitation, pulse
eﬁcit, etc. Because ECG changes in type A AAD are closely
ssociated with cardiac tamponade and direct coronary
nvolvement, the presence of pericardial effusion and inti-
al ﬂap in the ascending aorta should be evaluated with
uick bedside TTE.
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